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ADMINISTRATIVE DRATA

PURPOSE OF TEST:

The purpose of this test was to determine the explosive quan-
tity distance classification, storage compatibility group and
Interstate Commerce Commission (IGCC) explosive classification, for
Certridge, Engine Starter, MC-1, MC-2 and MXU-4/A
MANUFACTURER

0lin Mathieson Chemical Gorporation, Illineis, (MG~1 and MXU-4/A)
Standard ©i1 Company (AMOCO®), Indians, (MC-2 and MXU=4/A)

DRAWINGS:
Olin-Mathieson Drawing No. 2615-0056-1, MS=1
Standard ©il Drawings Numbers $-120 through $-130, MC-2
Olin-Mathieson Drawing Numbers 300-2 through 300-135, MXU=4/A
Standard 0il Drawing Numbers AS~100 through AGC-106, MXU-4/A
SPEGIFICATIONS:
MIL-C-25128
O0lin-Mathieson Model Specification M$=101 (Conf), Mo-1
Standard ©i1 Model Specification $0I-8C-1 (GConf), MC-2
Olin Mathieson Model Specification M$-102A (Gonf), MXU-4A
Standard Oi1 Model Specification SOI-CS-2 (Conf), MXU-4/A
QUANTITY OF ITEM$ TESTED:
36 MC~1 Cartridges, FSN 1375-344-2371-M377
36 MC-2 Cartridges, FSN 1375-528-5978-378
24 MXU-4/A Cartridges, FSN 1375-540-9723-M379 (0lin-Mathieson)
24 MXU-4/A Cartridges, FSN 1375-720-3636~-M379 (Standard Oil)
SECURITY CLASSIFICATION
Unclassified
DATE TEST COMPLETED:

15 September 1961
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TEST CONDUGCTED BYs
OOAMA (OOYET) Test Branch, Engineering and Test Division (GOYE)
Test Directors Hoyt ©. Brown, Major, USAF
Project Officers Jsmes L. Higgins, Electronic Engineer
DISPOSITION OF SPECIMENS:
All metal parts generated from this operstion were inspected,

certified inert and turned over to Redistribution and Marketing
Division in sccordance with Technical Order 11C3-1-3 and HAFBR 136-2.
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ABSTRACT

Tests were conducted to determine the explosive quantity
distance classification, storage compatibility group and the
ICC explosive shipping classification for Gartridge, Engine
Starter, MC=l1l MC=2 and MXU=-4/A. The MXU=4/A Cartridges were
manufactured by two different mapufacturers and the propellant
contains Ammonium Nitrate but in different percentages.

Five detonation tests were conducted on each of the four
types of cartridges to determine if a detonation would cecur
end if so, would the detonation propagete from cartridge to
cartridge. One cartridge in a shipping container (cardboard
box) was primed with 30 grains of tetryl and initiated with an
Engineer Specisl Blasting Cap. Each type of cartridge was also
subject to a cook=off test.

No detonation occurred from any of the tests. The MO4J.and
MG=2 primed cartridges were ruptured and threw burning propel=-
lant within a ten foot radius. The remains of the cartridge
cases also remained in this area. The MXU-4/A cartridges did
not ignite as the primer charge could not be placed on the
propellant grain. All cartridges cooked-off between ten and
fifteen minutes after the scrap lumber was ignited. It was
concluded that sll of the cartridges tested were Quantity Dis-
tance Class 2, Storage Compatsbility Group & and I€C Shipping
Glass ;" ‘
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INTRODUCTION

A hazard classification test on Cartridge, Engine Starters
was requested by the Safety and Inspection Division (0OYS),
2705th Airmunitions Wing. s

Test Dirsctive $-2-556-Y was prepared by the Explosives
Evaluation Branch (OOYEE). The cartridges were subject to detona-
tion and cook=off tests as outlined in Technical Order 1lA=1=-47
(NAVERD Instruction 8020.8 and TE 700-2), Explosives Hazard
Classification Procedures. Tests were conducted by the Test
Branch (©@OYET), Engineering and Test Division (OOYE), 2705th
Airmunitions Wing (OOY).

DESGRIPTION

Cartridge, Engine Starter, MC-1l, MC~2 and MXU=4/A are gas
generating units used to start certain jet aircraft engines. The
MC=1 Cartridge contains an Olin-Msthieson AGJ solid propellant
charge, weighing approximately four pounds shd an electrically
fired ignition assembly. The MGC=2 Cartridge contains a Standard
0il SOI-LETP-1 solid propellant charge of approximstely the same
weight as the MC-=1 and is also electrically fired. Both car-
tridges are approximately seven inches long and six inches wide.
Figure 1 shows the exterior of the Mc=l and MC=2 Cartridges. The
MXU=4/A GCertridge manufactured by Olin-Mathieson and $tandard 0Oil
both contain approximately eight pounds of solid propellant
(Ammonium nitrste formulation but different percentage) and are
approximately nine inches long and seven inches wide. Figures
2 and 3 show the exterior of these two cartridges.

TEST PROGEDURES
DETONATION TEST ON THE MC=1 CARTRIDGE

The MC=1 Cartridges are packed one per metal contsiner and
six containers per cardboard shipping carton (Figure 4). One
cartridge was removed from the hermetically sealed metal con-
tainer and the screen end of the cartridge removed. A 30 gram
tetryl pellet was placed in contact with the propellant grain.

The tetryl was initiated with a Type II, Special Electric Blasting
Cap. The gcreen end was replaced, and the cartridge placed back
in the shipping caxrton, and the cap was fired.
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FIGUHEE 3. IXU 4/4 Starter Certridge (Stenderd Gil Co) (aMOCO)
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TEST RESULTS OF DETONATION TEST ON THE MC~1 CARTRIDGE

The tetryl charge did not detonate the propellant, however,
the cartridge case was blown into small pleces, with most of the
propellant burning. The fragments were within 10 feet of the
test srea. The remaining five cartridges did not detonate or
ignite (Figure 5) but were thrown from 15 to 50 feet from the
test site. The detonation test was conducted five times with
similar results.

COOK-OFF TEST, MC~1 CARTRIDGE

One shipping container (6 cartridges) was banded with one-
half inch steel banding, and placed on a pile of scrap lumber.
The entire mass was saturated with kerosene and ignited (Figure 6).

RESULTS OF COEK-OFF TEST, MC~l CARTRIDGE

All cartridges functioned within seven to ten minutes after
igniting the scrap lumber. When a cartridge functioned the pres-
sure generated would burst the hermetically sealed metal container,
throwing the screen closures and portions of the metal container
within a five foot radius of the test site (Figure 7).

DETONATION TEST ON THE MC-2 CARTRIDGE

These cartridges were prepared for the test in the same manner
as the MC~1 cartridges and the test conducted five times.

RESULTS OF DETONATION TEST ON THE MC-2 CARTRIDGE

The results of these tests (Figure 8) were similar to those
experienced on the MC-1 cartridges.

COQK~OFF TEST AND RESULTS , MC-2 CARTRIDGES

The preparation and results of this test were the same as for
the MC-1 Cartridges (Figure 9).

DETONATION TEST ON THE MXU 4/A (AMOCA)

The MXU 4/A Cartridges are packed one per metal container and
four containers per cardboard shipping carton. ©One cartridge was
removed from the hermetical contsiner and primed by taping 30 grams
of tetryl (two 15 grain charges) and a Type II Electric Blasting Cap
to the side of the cartridge. It was not possible to place the
tetryl on the propellant grain because the screened end could not be
removed safely (Figure 10).

6
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RESULTS OF DETENATION TEST ON THE MXU -4/A .(AMOGA)

The primed certridge did not detonate or ignitey but the metal
casing was dented. The cardboard shipping contsiner, however, was
ignited by the booster charge, which in turn caused the primed car-
tridge to conk=off in approximstely eleven minutes. The heat gengr-

- ated from the ignited cartridge caused two of the remaining three

cartridges to cook=off, The fourth cartridge did not igmite, but
was moved about six feet from the test site (Figure 11). This test
was conducted five times, however, the first test was the only one
in which the cartridge functioned. During the remaining four tests
some of the cartridges were thrown up to twelve feet from the test
site, but none of the cartridges functioned. '

COCK-OFF TEST, MXU=4/A (AMOCO)

Four MXU-4/A Cartridges contained in a shipping container
were banded together and placed in a trib of scrap lumber as in
Figure 6. The entire mass was satursted with kerosene and ignited.

RESULTS OF COCK-OFF TEST, MXU=4/A (AMOCO)

All of the cesrtridges functioned between five and twelve minutes
sfter the scrap lumber was ignited. The pressure generated by the

burning cartridges caused the metal storage cans to burst. As a

result of these pressure bursts various parts of the cartridges and
it;rage cans were propelled up to 15 feet from the test site (Figure
2 » ®

DETONATION TEST ON THE MXU 4/A CARTRIDGE (OLIN MATHIESON)

These tests were conducted in the ssme manner ass for the MXU 4/A
Cartridges manufactured by Standard 6il, except one 30 gram charged
was used rather than two 15 grams chsrges. The charge was taped to
the side of the rubber case ss shown in Figure 13,

RESULTS OF DETONATION TEST ON THE MXU 4/A CARTRIDGE (OLIN MATHIESON)

The detonation of the booster chsrge removed part of the out=
side rubber casing of the primed csrtridge, however, the cartridge
did not function. The cardboard box was torn apart snd the remain-
ing three cartridges came to rest asbout two feet from the test site.
The metal storage cans containing the iandividual cartridges were not
damaged in any way. This test was conducted a total of five times
with the same results each time. Figure 14 is typical of the results
obtained.
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COCK-OFF TEST, MXU 4/A CARTRIDGE (GLIN MATHIESON)

Four cartridges were banded together in one shipping container
and placed iR a crib of scrap lumber iR the manner shewn in Figure
6. The entire mass was saturated with kerosene and ignited.

RESULTS ©F COCK-OFF TEST, MXU 4/A CARTRIDGE (OLIN MATHIESON)

All cartridges cocked off between 11 and 15 minutes from the
time the scrap lumber was ignited. The igniters in thq individual
cartridges were cooked-off by the fire and ignited the propellant.
The pressure generated by the igniter and burning propellant caused
a pressure burst of the hermetically sealed containers. One of
the four cartridges rolled out of the fire and did not funetion.
All projectiles came to rest within 15 feet of the test site.
Figure 1% shows the results of this test.

CONCLUSIONS

None of the Cartridge, Engine Starter, MC-1, MC-2, MXU 4L/A
(AMOCO) and MXU 4/A (0lin Mathieson) detonated when subjected to
detonation and cook-off’ tests.

The cartridges will cook-off by open fire in approximately
fifteen minutes of exposure. The igniter in the cartridge will
cook-off first, thereby, igniting the propellant grain. The
pressures generated from the propellant will burst the hermeti-
cally sealed container, usually at the seams, and the cartridge
will burn in place. The screen end of the cartridge can be
thrown up to fifteen feet.

Thirty grams of tetryl primed with a Cap Blasting, Type II,
placed on the propellant grain of an MC-1 or MC-2 Cartridge will
destroy the cartridge, with most of the propellant being burned.
Other cartridges, in their containers will be dented and propelled
or roiled a distance of fifty feet,

For safety reasons the MXU 4/A Cartridges were not disassembled,
therefore, the explosive charge could be placed on the propellant
grain., Had the explosive charge been placed on the propellant grain,
rather than taped to the case, it is believed that the primed
cartridge would have been blown apart, with most of the propellant
burning, in the manner of the MC-1 and MC-2 cartridges. This
conclusion is based on the composition of the propellant grain, -,
which 18 practical the same as the MC-2 Cartridge.

8
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RECOMMENDATIONS
It 18 recommended that the following explosive hazard
classifications be assigned to Cartridge, Engine Starter, MC-1,
MC-2 and MXU 4/A:

Quantity Distance - Class 2

Storage Compatibility Group :Zr
ICC Shipping Class il‘.
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FIGURE 5.

Results of MC-1
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srter Cartridge Detonation Test
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Results of IC-2 Cartridge Detonation Test

FIGURE 8.
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FIGURE 15. EResults of MXU .»\r Curtridze (Olin licthieson) Cook-off Test
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